ABSTRACT
INTRODUCTION
Multi-cellular organisms need signaling pathways to co-ordinate responses within the system. This enables each organism to proceed through the series of events that takes place during its life cycle. In plants, several compounds are believed to be parts of either paracrine or long-distance signaling pathways. Some of these are referred to as "plant hormones" or "growth regulators [1] . Phytohormones are signal molecules, produced within the plant at very low concentration, which regulate the plant growth and development. There are five major classes of PGHs (plant growth hormones): auxin, cytokinin, gibberellins, abscisic acid and ethylene. Cytokinins, an important class of these PGHs, are adenine derivatives, first identified as a byproduct of DNA degradation, that control cell division, growth and differentiation, also dominance and leaf senescence. Large number of studies has indicated the involvement of PGHs produced by a microsymbiont in altering plant growth and development [2] . Indole acetic acid is a naturally occurring auxin which involves in cellular development and physiological processes in plants [3] . Auxins are compounds that positively influence cell enlargement, bud formation and root initiation. They also promote the production of other hormones and in conjunction with cytokinins, they control the growth of stems, roots, flowers and fruits, Cytokinins and auxins are very significant in invitro culture of higher plants [4] . Currently, there is a great interest in bacterial interactions with plants. The colonization of roots by microorganisms is, in many cases, beneficial to plant growth, development and productivity [5] . Organisms such as bacteria, fungi and algae are able to make physiologically active IAA that may have pronounced effects on plant growth and development [6] . Rhizosphere is a wealthy location of microbes, ecological niche and should be explored for potential plant growth promoting rhizobacteria (PGPR), which are developing as bio-inoculants for interaction with plant roots and enhancement of yield of crop plants [3] .Phytohormones including cytokinins were detected in the culture medium of several bacteria including Halomonasdesiderata, Proteus mirabilis, P. vulgaris, Klebsiella pneumoniae, Bacillus megaterium, B. cereus, B. subtilis and Escherichia coli [7] .
AIM AND OBJECTIVES
To screen for the phytohormones producing soil isolates and to check the ability of these phytohormones to promote plant growth. Isolation and characterization of microorganisms from soil sample.
1. Screening for phytohormones production in these isolates. 2. Confirmation by thin layer chromatography (TLC) and high performance liquid chromatography (HPLC) 3 . Field study to demonstrate the ability of these phytohormones to promote plant growth.
MATERIALS AND METHODS SAMPLE COLLECTION
Two types of samples were collected to isolate the microorganisms. 1. Soil sample was collected from a nursery, at St. Thomas Mount and used for the isolation of Bacillus subtilis using the standard pour plate method 2. Pea plant was collected from Chengalpet region and root nodules were used to isolate Rhizobium spp using the selective yeast extract mannitol salt agar (YEMA) medium.
IDENTIFICATION AND CHARACTERIZATION
The soil and nodule isolates were identified as Bacillus subtilis and Rhizobium based on the preliminary test and biochemical method (Table. 1)
PRODUCTION OF PHYTOHORMONES
The pure culture of the isolates was inoculated into two different production media namely PM2 medium for Cytokinin production and Czapek medium for auxin production and then incubated at 30ºc and 37ºC under shaking condition (150 rpm) for 72 hours [2] .
EXTRACTION OF PHYTOHORMONES
Following 72 hours growth in the production medium, the bacterial cells were harvested by centrifuging the medium at 1000 rpm for 10 minutes.
DETECTION OF PHYTOHORMONES
The extracted hormones were detected as cytokinin and auxin by thin layer chromatography (TLC) using a solvent system (isopropanol/ammonia/distilled water). The developed bands were visualized under UV light (254nm). (Fig. 1, Fig. 2 ). The Phytohormones which were extracted from microbes were quantified by HPLC (water 510; C18 column with 80% methanol, flow rate 1min/ml). BAP (6 Benzyl Amino Purine) for cytokinin and Indolic compound (Indole 3 Acetic acid) by comparing with the standard (Fig. 3, Fig. 4) 
PROCEDURE FOR HPLC
To confirm and quantify compounds that present in the culture supernatants, a high performance liquid chromatography (HPLC) assay was conducted. HPLC was performed by injection of a 5 μL aliquot into a column of a reverse phase C18 HRC-ODS (Shimadzu, Kyoto, Japan). HPLC apparatus was connected to a SCL 10A VP (Shimadzu) and a UV absorbance detector set to measure a visible signal at 254 nm. The mobile phase was composed of water: acetonitrile: acetic acid (40:60:1, v/v) for auxin and water: methanol (20:80, v/v) for cytokinin. The flow rate was 0.5 mL min-1 and the operation pressure 51 Mpa. The presence of auxin and cytokinin was confirmed by comparison of peak retention times with those of authentic compounds as standards. Quantification was performed by comparing the weight of peaks and areas using the program CLASS-VT (Shimadzu) [5] . (Fig. 3, Fig. 4) 
FIELD STUDY
Four containers were used for the field study:
• The container I was kept as control ( 
PROCEDURE
Four plastic containers were taken and uniformly filled with soil collected from the nursery. Then to each container 20 seeds were sown and watered.
• In the III container, 1ml of auxin was sprayed.
• In the IV container, 1ml of cytokinin was sprayed.
• In the II container, 1ml of cytokinin and 1ml of auxin were sprayed. The containers were regularly analyzed for the growth of the seeds. . 
RESULTS

IDENTIFICATION AND CHARACTERIZATION OF MICROORGANISMS
TABULATION:
The shoot and leaf lengh and width were measured as tabulated below:: Table 2 1 
DISCUSSION
Phytohormones are signaling molecules which helps in growth and development of plant produced within the plant. There are main five classes of plant hormones. Among all, auxin and cytokinin play an important role in the growth and development of plants cell division [2] . During the plant cell cycle and numerous developmental processes, cytokinin act as a chemical messenger that play a central role in regulation. Cytokinin was an adenine derivative which was isolated as a DNA degradation process [8] .Auxin plays an important role in growth and development of plants even in discrete amounts [9] . Auxin is critical for virtually all aspects of plant growth and orchestrates many developmental processes [10] . In the present study, microorganisms (plant growth promoting bacteria) capable of producing these plant hormones were isolated from soil. To check the efficiency of auxin and cytokinin in promoting plant growth, field study was done with mustard seeds. After 21 days of close observation, it was revealed that auxin and cytokinin individually promoted plant growth but the combined effect of auxin and cytokinin yielded the best result as compared to the control.
CONCLUSION
Microorganisms producing phytohormones were isolated and identified. These plant growth promoting bacteria Rhizobium and Bacillus subtilis were inoculated in two different production medium for the growth of auxin and cytokinin. The presence of these hormones was detected by using TLC and HPLC. Then these hormones were tested for their efficiency in promoting plant growth using mustard seeds via field study. The fastest growth was seen in the container where both auxin and cytokinin were added. 
